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temperature drop in wall of cassette 
type under neutron fluences with 
radial gradients, 12 
Fuel elements (irradiated) 
growth and swelling in cylindrical, 89 
Fuel elements (plate type) 
development of Al—Pu for the high- 
exposure program, 148 
fabrication, 136 
Fuel elements (tube type) 
ultrasonic testing, 258-59 
Fuel elements (UOz) (irradiated) 
fission-product gas pressures, 90 
Fuel elements (UOz2)(stainless steel clad) 
fabrication, 136 
Fuel materials, 1-15, 81-91, 145-54, 205-17 
Fuel particles (PyC coated) 
preparation, 150-51 
Fuel rods 
fabrication of ThO2, 151 
integrity of Zircaloy-2-clad UO2 during 
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emergency spray cooling, 234 

Fuel slugs 

fabrication of UC for HWOCR, 10 
Fuel tubes 

fabrication of U by extrusion, 69 
Fuels 

irradiation effects, 89-91 

reaction with water, 88—89 
Fuels (Al—Pu) 

development for the Phoenix program, 

148 

Fuels (cermet) 

growth during thermal cycling, 150 
Fuels (coated particles) 

coating with pyrolytic carbon, 8 

coating with SiC, 7-8 
Fuels (dispersion) 

development, 150 
Fuels (irradiated) 

burnup analysis, 89 

damage by fission fragments, 89 
Fuels (Phoenix) 

preparation, 208 


Gadolinium 
fabrication by cold working, 194 
Gadolinium alloys (Gd—Y) 
properties, 191-92 
Gadolinium borides (GdBe) 
evaporative properties, 100 
Gadolinium oxide systems (Gd203-PdO) 
phase studies, 184 
Gallium alloys (Ga—Pu) 
cold treatment, effect of alpha-phase 
precipitation in, 149 
Gases 
high-temperature properties, determina- 
tion by ultrasonic absorption, 259 
Germanium carbides (GeC) 
chemical stability in acids and oxidants, 
128-29 
Glass 
electrolyzing techniques, 75 
Glass composites (Alz03glass) 
strength properties, 63 
Gold 
radiation effects, 13 
Gold films 
deposition by gas discharge, 196 
Graphite 
availability, directory of, 157 
brazing with Fe, Mo, Nb, Ta, W, and Zr, 
effect of temperature on strength, 19 
coating of fuel particles with, 8 
compressive loading, sound emission 
during, 93 
dimensional stability, effects of irradiation 
on, 19 
elastic modulus, 18 
electrical conductivity, effects of irradia- 
tion on, 18-19 
energy of fracture, 157 
fission-product release studies, 90 
flaw detection, 142 
formation and growth of cracks in 
polycrystalline, 18 
hardness, effects of irradiation on, 19 
mechanical properties, 220 
Poisson’s ratio, effect of compressive 
loading on, 93 
reaction with Cs, K, and Rb vapor, 108, 
157-58 
reaction with Cs vapor, 35-36, 108 
research program at Pennsylvania State 
University, 220 
review of fibrous forms, 220 
thermal conductivity, effect of irradiation 
on, 18-19 
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use as crucibles for melting and casting 
U, 191 
Graphite (natural) 
shear modulus of, effect of radiation, 157 
Graphite (pyrolytic) 
elastic constants of, 157 
Graphite (TS-688) 
Cs sorption measurements for irradiated, 
220 
Graphite composites (graphite—NbC) 
elastic properties, 247-48 
Graphite composites (graphite-NbC—TaC) 
elastic properties, 247-48 
electrical conductivity, effect of NbC con- 
tent on, 247 


H-8187 
corrosion by Hg, 232 
Hafnium 
fatigue properties, effect of neutron 
irradiation on, 25-26 
mechanical properties, effect of heat 
treatment, 223 
Hafnium alloys (Cr—Hf) 
corrosion in water and steam, 100 
phase diagram, 223-24 
Hafnium alloys (Cr—Hf—Nb) 
corrosion by oxygen, 33 
Hafnium alloys (Cr—Hf—Th—Y) 
bend strength, effects of vacuum anneal- 
ing, 46 
stress—rupture properties, 123 
tensile properties in Ar, 45-46 
Hafnium alloys (Cu—Hf) 
corrosion in water and steam, 100 
Hafnium alloys (Hf—Mo) 
corrosion in water and steam, 100 
Hafnium alloys (Hf—Mo—Nb) 
tensile properties, 47-48 
Hafnium alloys (Hf—Mo—Nb—V) 
tensile properties, 47-48 
Hafnium alloys (Hf—Mo—Ta) 
corrosion by air, 33 
corrosion by He—O2 mixtures, 33 
Hafnium alloys (Hf—Nb) 
corrosion by oxygen, 33 
corrosion in water and steam, 100 
tensile properties, 47-48 
Hafnium alloys (Hf—Nb—Ti) 
corrosion by oxygen, 33 
Hafnium alloys (Hf—Nb—Ti—W) 
tensile properties, 47-48 
Hafnium alloys (Hf—Nb—W) 
cavitation damage in H20, 32 
corrosion by oxygen, 33 
tensile properties, 47-48 
Hafnium alloys (Hf—-Nb—W—Zr) 
tensile properties, 47-48 
Hafnium alloys (Hf—Nb--V) 
corrosion by oxygen, 33 
tensile properties, 47-48 
Hafnium alloys (Hf—Nb—Zr) 
tensile properties, 47-48 
Hafnium alloys (Hf—Ta) 
corrosion by air, 33 
corrosion by He—Oz2 mixtures, 33 
corrosion in water and steam, 100 
tensile properties, 47-48 
Hafnium alloys (Hf—Ta—W) 
cavitation damage in H20, 32 
Hafnium alloys (Hf—Sn) 
corrosion in water and steam, 100 
Hafnium alloys (Hf—V) 
phase diagram, 223-24 
Hafnium alloys (Fe—-Hf) 
corrosion in water and steam, 100 
Hafnium borides (HfBz2) 
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hot hardness, 246-47 
microbrittleness, 61-62 
microhardness, 61 
Hafnium carbide mixed boules (HfC—TaC) 
growth parameters of, 185 
Hafnium carbide systems (HfC—Mos3C2) 
properties, 60 
Hafnium carbide systems (HfC—TiC) 
melting point and lattice parameters 
for, 244 
Hafnium carbide systems (HfC—WC) 
preparation and properties, 60 
Hafnium carbides 
diffusion of C in, 243 
production of, patent for, 182 
Hafnium carbides (HfC) 
activation sintering with additions of 
1.5 to 2 wt. percent Ni, 244 
deposition by CVD, 256 
electrical properties, 60 
lattice parameter, 59 
linear thermal expansion, 60 
melting point, 59 
microbrittleness, 61-62 
microhardness, 61 
structure, 243 
thermal conductivity, 184 
Hafnium carbohydrides 
structure, 243 
Hafnium dispersions (Cr—Hf—Mo—Y203) 
properties, 137 
Hafnium nitrides (HfN) 
electrical properties, 60 
Hafnium oxides 
reduction to metal, 68 
Hafnium systems (C—Hf—Nb—Zr) 
phase diagrams, 127 
Hafnium systems (C—Hf—W) 
high-temperature strength, effect of 
composition and heat treatment on, 
246-47 
weldability, 76 
Hall effect 
use in thickness-measuring devices, 77 
Hastelloy C 
sliding-wear performance of couples 
in water, 104 
sound velocity and impedance in, 141 
Hastelloy N 
corrosion by MSRE fuels, 37-38 
mechanical properties, 41-42 
properties, review for structural use 
in MSRE, 54-55 
radiation-induced embrittlement, effect 
of Ti additions, 182 
weldability, effect of lowering Mo 
content, 182 
Hastelloy N (irradiated) 
ductility, effect of strain rate on, 238 
ductility, effect of Zr addition on, 182 
mechanical properties, 41-42 
stress-rupture properties, 113, 174—75 
Hastelloy N (Ti modified)(irradiated) 
ductility, effect of strain rate on, 238 
Hastelloy X 
brazing, alloy development for, 75 
corrosion, 227-28 
corrosion in COz and CO—CO2 mixtures 
at 800 to 900°C, 104 
corrosion in gas-loop environment, 165 
mechanical properties, 54 
oxidation in air from 871 to 954°C, 32 
oxidation in CO2 at 800 and 1000°C, 32 
sound velocity and impedance in, 141 
Hastelloy X (irradiated) 
corrosion by liquid Na, 168 
ductility, effect of strain rate on, 238 
stress-rupture properties, 174 
tensile properties, 42-43, 113 





Hastelloy X-280 
stress-rupture properties of preheated, 
124 
Hastelloy X280 (irradiated) 
tensile properties, effect of preirradiation 
thermomechanical treatments on, 174—75 
Hastelloy X tubes 
tensile properties, effect of sigma phase 
on, 123-24 
Haynes 25 
chemical integrity in a booster-vehicle 
abort environment, 228 
sound velocity and impedance in, 141 
stress—rupture properties, 124 
Haynes 25 (irradiated) 
tensile properties, 43-44 
Helium 
production in neutron-irradiated Be, 20 
Holmium 
fabrication by cold working, 194 
Holmium alloys (Ho—Th) 
properties, 210 
Holmium oxide systems (Hoz03-PdO) 
phase studies, 184 
HS-25 
corrosion by Hg, 232 
HSV 27 
mechanical properties, 52 
HSV 41 
mechanical properties, 52 
HT586 (irradiated) 
tensile properties, 117 
Hydrogen systems (H—Nb) 
tensile and bending properties, 177 
Hydrogen systems (H—U) 
phase diagram, 81 
Hydrogen systems (H—Zr) 
phase diagram, 98 
shear modulus, 97 
thermal expansion and Young’s modulus, 
97 


Ilium B 
sliding-wear performance of couples 
in water, 104 
IN-100 
fabrication, 254—55 
IN-102 
ductility, 113 
Incoloy 800 
compatibility w’th PuC—UC mixtures, 83 
corrosion in CO2 and CO—CO2 mixtures at 
800 to 900°C, 104 
reaction with PuC—UC, 87 
stress corrosion in boiling MgClz, 103 
stress corrosion in water, effect of 
high stress and O2 concentration, 104 
stress—rupture behavior in contact with 
liquid Na, 166-67 
tensile properties, 111-12 
Incoloy 800 (irradiated) 
burst tests on tubes, 43 
corrosion by liquid Na, 168 
Inconel 
corrosion by NaK, 169 
oxidation in CO2 at 800 and 1000°C, 32 
sliding-wear performance of couples 
in water, 104 
Inconel 600 
corrosion, 165 
corrosion in COz and CO—COz mixtures at 
800 to 900°C, 104 
pressure bonding to Al—Mo—Ti-—V alloy, 
195 
stress corrosion in water, effect of 
high stress and O2 concentration, 104 
Inconel 600 (irradiated) 
corrosion by liquid Na, 168 
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tensile properties, effect of preirradiation 
thermomechanical treatments, 174—75 
Inconel 625 
brazing, 199-200 
compatibility with PuC—UC mixtures, 83 
corrosion in superheated steam, 104 
stress corrosion in water, effect of 
high stress and O2 concentration, 104 
Inconel 625 (irradiated) 
burst tests on tubes, 43 
ductility, 113 
Inconel 718 
brazing, alloy development for, 75 
inertia welding, 197 
notch-rupture ductility, effect of grain- 
boundary denudation of gamma prime 
on, 123 
pressure bonding to 321 stainless steel, 
195 
weldment-property studies, 197-99 
Inconel 800 
brazing, alloy development for, 75 
Incoloy 800 (irradiated) 
stress-rupture properties, 173-74 
tensile properties, 336 
Inconel X 
sliding-wear performance of couples 
in water, 104 
sound velocity and impedance in, 141 
Inconel X (irradiated) 
tensile properties, 42-43 
Inconel X-750 
notch-rupture ductility, effect of grain- 
boundary denudation of gamma prime 
on, 123 
Insulators (electrical) 
ultrasonic testing of porcelain and 
steatite, 201 
Iridium 
chemical-vapor deposition onto Mo, Nb, 
Ta, and W, 255-56 
Iridium alloys (Ir—Nb) 
mechanical properties, 177-78 
Iridium alloys (Ir—Pt) 
pressure bonding to Ir—Pt, 255 
Iridium alloys (Ir—U) 
phase diagram, 145, 147 
Iridium films 
deposition on Mo, 196 
Iron 
solubility in liquid alkali and alkaline- 
earth metals, 171 
Iron (Ferrovac E)(irradiated) 
yield strength, effect of Nz on, 117 
Iron alloys (Al—Cr—Fe—Y) 
development for fuel cladding, 69 
Iron alloys (Al-Cr—Fe—Y) (irradiated) 
stress-rupture properties, 115 
Iron alloys (Al—Fe—Nb) 
oxidation, 105 
Iron alloys (Cr—Fe—Ni) 
stress-corrosion cracking, 103 
Iron alloys (Cr—Fe—Nb) 
oxidation, 105 
Iron alloys (Cr—Fe—Sn—Zr) 
aqueous corrosion, 164 
Iron alloys (Cr—Fe—V—Zr) 
mechanical properties, 52 
Tron alloys (Fe—Hf) 
corrosion in water and steam, 100 
Iron alloys (Fe—Mn—Pu) 
phase studies, 5 
Iron alloys (Fe—Ni—Nb) 
oxidation, 105 
Iron alloys (Fe—Nb—Ti) 
oxidation, 105 
Iron alloys (Fe—Nb—W) 
oxidation, 105 
powder metallurgy, 195 


Iron alloys (Fe—Nb—V) 
oxidation, 105 
fabrication, 191 
Iron alloys (Fe—U) 
effect of temperature and alloy level on 
tensile properties, 1-2 
Iron alloys (Fe—U)(irradiated) 
electrical conductivity, 216 
phase compositions, 206 
Iron oxides (Fe203) 
Rn and Xe diffusion studies, 90 
Iron systems (C—Cr—Fe—V-—Zr) 
creep properties, 57 
Iron systems (C—Fe—Nb-V-—Zr) 
creep properties, 57 
Iron systems (Fe—Si—-U) 
rod and tube rolling studies, 69 


L-605 
brazing, 199-200 
cavitation damage in Na systems, 168 
sound velocity and impedance in, 141 
Lanthanides 
fabrication by cold working, 194 
Lanthanum 
fabrication by cold working, 194 
Lanthanum (liquid) 
solubility of transition metals in, 171 
Lanthanum carbohydrides 
structure, 243 
Lanthanum oxide dispersions (Cr—Mo—Ni- 
W-La203) 
properties, 137 
Lanthanum oxide systems (La203—PdO) 
phase studies, 184 
Lead (liquid) 
reaction with H20, 233 
Lead alloy tubes (Pb—Ta) 
brazing to 304 stainless steel, 258 
Lead alloys (Bi—Pb) (liquid) 
cavitation effects on refractory materials, 
109 
Lithium alloys (Cu—Li—Mg) 
reaction with Hz, 222-23 
Lead alloys (Pb—Pu) 
miscibility gaps, 5 
Lithium alloys (Li—Zn) 
reaction with Hz, 222-23 
Lead alloys (PuPb3) 
melting point, 5 
Liquid metals 
(see Metals (liquid)) 
Liquids (opaque) 
ultrasonic testing for foreign objects 
in, 200 
Lithium (liquid) 
erosive effects on refractory materials, 
109 
solubility of transition metals in, 171 
Lithium deuteride 
lattice vibrations, 98 
Lithium hydride 
cohesive energy, 160 
H2 migration in, activation energy for, 
160 
preparation of large bicrystals, 25 
shielding properties, 160 
Lithium rods 
fabrication, 136 
Lithium sulfate transducers 
effects of gamma radiation on, 141 
Lithium tubes 
fabrication, 136 
Lockalloy 
properties, 159-60 
Lubricants 
development for extrusion processes, 194 
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Lucalox 
brazing to Ta, 139 
Lutetium 
fabrication by cold working, 194 
Lutetium alloys (Co—Lu—U) 
mechanical properties, 205-6 
Lutetium alloys (Lu—Nb—Rh-U) 
mechanical properties, 205-6 
Lutetium alloys (Lu—Nb-U) 
mechanical properties, 205-6 
Lutetium alloys (Lu—Rh-U) 
mechanical properties, 205-6 


Magnesia (fused) 
use as crucibles for melting and casting 
U, 191 
Magnesium 
electroforming of, 138-39 
Magnesium (liquid) 
solubility of transition metals in, 171 
Magnesium alloys 
corrosion by terphenyl coolants, 36-37 
Magnesium alloys (irradiated) 
radiation effects, review, 172 
Magnesium alloys (Al—Cr—Mg) 
cavitation damage in H20, 32 
Magnesium alloys (Al~Cu-Mg—Mn) 
cavitation damage in H20, 32 
Magnesium alloys (Al—Mg) 
reaction with H2, 222-23 
Magnesium alloys (Al—Mg-Ni) 
reaction with Hz, 222-23 
Magnesium alloys (B—Mg) 
reaction with H2, 222-23 
Magnesium alloys (Cd—Mg) 
reaction with Hz, 222-23 
Magnesium alloys (Cr—Mg) 
reaction with Hz, 222-23 
Magnesium alloys (Co—Mg) 
reaction with H2, 222-23 
Magnesium alloys (Cu—Li—Mg) 
reaction with Hz, 222-23 
Magnesium alloys (Cu—Mg) 
use in pressurized CO2-cooled reactors, 
180 
Magnesium alloys (Mg—Nb) 
phase diagram, 240 
Magnesium alloys (Mg—V) 
phase diagram, 240 
Magnesium alloys (Mg—Zr) 
creep strength in air and dry CO2, 179-80 
stress-rupture properties, 56-57 
Magnesium compacts (Mg—MgO) 
mechanical properties at high tempera- 
tures, 195 
Magnesium compacts (Mg—Zr) 
mechanical properties at high tempera- 
tures, 195 
Magnesium oxide compacts (Mg—MgO) 
mechanical properties at high tempera- 
tures, 195 
Magnesium oxide dispersions (Cr—Mo—Ni— 
W-Mgo) 
properties, 137 
Magnesium oxide powder (MgO) 
fabrication and properties of isostatically 
pressed, 138 
Magnesium oxides (MgO) 
coating with ferrite films by cathodic 
sputtering, 196 
high-temperature creep of, 249 
mechanical properties, 183-84 
radiation damage, 160 
Magnesium systems (Mg-Si) 
reaction with Hz, 222-23 
Magnox 
push-pull cyclic-strain fatigue tests, 242 
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Magnox ZR-55 
creep strength in air and dry CO2, 179-80 
Manganese 
solubility in liquid alkali and alkaline- 
earth metals, 171 
Manganese alloys (Al—-Cu-Mg—Mn) 
cavitation damage in H20, 32 
Manganese alloys (Cu—Mn) 
use in pressurized CO2-cooled reactors, 
180 
Manganese alloys (Fe—Mn—Pu) 
phase studies, 5 
Manganese silicides (MnsSi3) 
structure, 243 
Manganese silicides (Mn11Si19) 
structure, 243 
MAR-M-200 
fabrication, 254-55 
Mercury 
cavitation effects on refractory materials, 
109 
Metal oxide dispersions 
development, 72—73 
Metal powders 
pressing and sintering, 194—95 
production patent, 254 
vibratory compaction, book on, 194 
Metal spheres 
preparation of 10 mm, 69 
Metals 
fabrication by extrusion, 192 
growth of gas bubbles in irradiated, 215— 
16 


melting by electric arc, solidification 
studies, 192 
reaction with HzO during loss-of-coolant 
accident, 233-34 
Metals (liquid) 
cavitation in, 232 
embrittlement of solid metals in, review 
on, 171-72 
solubility of refractory metals in, 
method for estimating, 108 
solubility of transition metals in, 
review on, 171 
Missile nose tips 
fabrication by shear-spin process, 193 
Moderator materials, 18-25, 93-100, 157-62, 
220-24 
Molybdenum 
brazing, alloy development for, 75 
C diffusion in, 57 
chemical-vapor deposition onto Mo, Nb, 
Ta, and W, 255-56 
coating by CVD, 255-56 
coating of rods with Nimonic 90, 50 
combustion in O2, 105 
compatibility with UC, 10 
corrosion by Bi, Pb, and Sn at 1000°C, 
107-8 
corrosion in fused CaF2—-LiF, 33 
corrosion in fused LiF, 33 
corrosion in He, 33 
corrosion »y inorganic acids, 228 
corrosion in liquid Li, 35 
corrosion in oxygen, 32-33 
deposition of single-crystal films, 256 
diffusion of Na and K in, 35 
diffusion of W in, 242 
electron-beam melting and drop casting, 
134 
extrusion, bibliography on, 192 
extrusion with volatile-oxide bearing 
surface, 194 
H trapping in, 58 
N2 permeability, diffusion, and solution 
in, 127 
plating with thin Ir films, 196 


269 


preparation by electron-beam melting 
and drop casting, 68 
pressure bonding to Mo, 255 
pressure bonding to Re, 255 
pressure bonding to Ti, 255 
pressure bonding to W, 255 
properties of polycrystalline, 49 
purification by electron-beam zone 
melting, 134—35 
reaction with Mo2Bs, TaBz, TiBz, and 
ZrBz2, 184 
single crystals, preparation by electron- 
beam melting, 68 
solubility in liquid alkali and alkaline- 
earth metals, 171 
sound velocity and impedance in, 141 
structural state, effect of impurities 
on, 48-49 
vacuum extrusion, 193 
Molybdenum (irradiated) 
creep—rupture properties of poly- 
crystalline, 116-17 
defect analysis, 117 
Molybdenum alloy ingots (Mo—Nb) 
vacuum extrusion, 193—94 
Molybdenum alloy powders (Mo—W) 
sintering, 137 
Molybdenum alloy rods (Mo—Nb) 
vacuum extrusion, 193-94 
Molybdenum alloy tubing (Mo—Nb) 
vacuum extrusion, 193-94 
Molybdenum alloy tubing (Mo—W) 
fabrication by extrusion, 254 
Molybdenum alloys 
brazing, alloy development for, 75 
extrusion, bibliography on, 192 
preparation by electron-beam melting 
and drop casting, 68 
Molybdenum alloys (Al—Mo-Ti) 
pressure bonding to 321 stainless steel, 
195 
pressure bonding to 2219 Al alloys, 195 
Molybdenum alloys (Al—Mo—Ti—V) 
diffusion bonding, 76 
diffusion welding of sheets, 258 
explosive welding, 140 
laser-beam welding of thin sheets, 258 
pressure bonding to Inconel 600, 195 
Molybdenum alloys (Hf—Mo) 
corrosion in water and steam, 100 
Molybdenum alloys (Hf—Mo—Nb) 
tensile properties, 47-48 
Molybdenum alloys (Hf—Mo—Nb—V) 
tensile properties, 47-48 
Molybdenum alloys (Hf—Mo—Ta) 
corrosion by air, 33 
corrosion by He—O2 mixtures, 33 
Molybdenum alloys (Mo—Nb) 
mechanical properties, 177—78 
Molybdenum alloys (Mo—Nb—U) 
studies, 81 
Molybdenum alloys (Mo—Os) 
use as brazing alloys for W, 75 
Molybdenum alloys (Mo—Pu—U) 
casting, machinability, and thermal 
expansion, 83 
Molybdenum alloys (Mo—Re) 
microcracks, 119 
pressure bonding to Mo—Re, 255 
tube production by extrusion, 72 
Molybdenum alloys (Mo—Re—W) 
corrosion in hot HsPO«, 171 
evaluation for use as high-temperature 
nuclear reactor components, 240 
properties of CVD coatings, 74 
tube production by mandrel drawing, 72 
use as brazing alloys for W, 75 
Molybdenum alloys (Mo—Sn—U) (irradiated) 
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swelling, 206-7 
Molybdenum alloys (Mo—Ti) 
cavitation damage in H20, 32 
stress—rupture properties, 118-19 
Molybdenum alloys (Mo—Ti—Zr) 
phase diagram, 50 
Molybdenum alloys (Mo—W) 
corrosion by Bi, Pb, and Sn at 1000°C, 
107-8 
Molybdenum alloys (Mo—TZM) 
corrosion in oxygen, 32 
fabrication into hemispherical shape by 
shear-spin process, 193 
Molybdenum alloys (Mo—U) 
fission-product release in helium and 
air, 11 
gamma-ray shielding properties, 145 
tensile properties, 145, 148 
thermal conductivity, 145 
time-temperature—transformation curves, 
2,4 
Molybdenum alloys (Mo-U) (irradiated) 
properties, 215—16 
structure properties, 81 
swelling, 206-7 
Molybdenum alloys (Mo—U-—Zr) 
studies, 81 
Molybdenum alloys (Mo—V) 
mechanical properties, 51 
Molybdenum borides 
production patent, 182 
Molybdenum borides (Mo2B2) 
microhardness, 61 
Molybdenum borides (Mo2B5) 
microbrittleness, 61-62 
Molybdenum button ingots 
melting by plasma electron beam, 135 
Molybdenum carbide systems (HfC—Mo3C2) 
properties, 60 
Molybdenum carbide systems (Mo3C2—-NbC) 
preparation and properties, 60 
Molybdenum carbide system (Mo3C2-ZrC) 
preparation and properties, 60 
Molybdenum carbides 
diffusion of C in, 243 
strain produced by ball milling, 184—85 
Molybdenum carbides (MoC) 
electrical properties, 60 
growth of, 243 
radiation effects, 62 
Molybdenum carbides (Mo2C) 
electrical properties, 60 
growth of, 243 
hot pressing of fine powders, density 
and die reactions, 245 
microhardness, 61 
vaporization behavior, 185 
Molybdenum crystals 
dislocations and jog densities as a func- 
tion of shear strain and temperature, 
178 
Molybdenum dispersions (Cr—Hf—Mo—Y203) 
properties, 137 
Molybdenum dispersions (Cr—Mo—Ni—-W— 
La2O3) 
properties, 137 
Molybdenum dispersions (Cr—Mo—Ni—-W— 
MgO) 
properties, 137 
Molybdenum dispersions (Cr—Mo—Th—Y203) 
properties, 137 
Molybdenum dispersions (Cr—Mo—Y—Y203) 
properties, 137 
Molybdenum dispersions (Co—Mo—Ni-W— 
Al203) 
properties, 137 
Molybdenum dispersions (Co—Mo—Ni— 
W-ThO2) 
properties, 137 
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Molybdenum dispersions (Co—-Mo—Ni—W— 
Y203) 
properties, 137 
Molybdenum dispersions (Mo—Ni—ThO2) 
stress-rupture properties, 125 
Molybdenum dispersions (Mo—UN) 
lattice parameters, effect of sintering 
temperature on, 88 
Molybdenum nitride 
production patent, 182 
Molybdenum phosphide 
production patent, 182 
Molybdenum powders 
pressing and sintering, 195 
purification, 72 
Molybdenum rods 
fabrication by extrusion, 254 
Molybdenum sheets 
creep properties, 178 
development of high-ductility, 72 
hydroforming, 136 
Molybdenum silicides 
production patent, 182 
Molybdenum silicides (MoSi2Zr Be) 
properties, 129 
Molybdenum single crystals 
production by the Czochralski method, 
135 
Molybdenum springs (irradiated) 
stress relaxation, 176 
Molybdenum sulfide 
production patent, 182 
Molybdenum systems (C—Mo) 
phase studies, 127 
Molybdenum systems (Co—Mo—TiC) 
hot pressing of fine powders, density 
and die reactions, 245 
Molybdenum systems (Mo—Si—U)(irradiated) 
swelling, 206—7 
Molybdenum systems (Mo—ZrBz) 
preparation and properties, 27 
properties, 129 
Molybdenum tubes 
Hz permeability, 127 
Monel 
sliding-wear performance of couples 
in water, 104 
Monel 400 
corrosion by water, 165 
Mutimet (irradiated) 
tensile properties, 43-44 


Neodymium 
fabrication by cold working, 194 
Neodymium alloys (Nd—Pr) 
properties, 191-92 
Neodymium oxide systems (Nd203-PdO) 
phase studies, 184 
Neon 
diffusion in Ag sheets, 127 
Neptunium alloys (Np—Pu) 
alpha—beta transformations, kinetics of, 5 
Neutron radiography 
development of nonreactor neutron 
source for, 141 
Neutron television system 
amplifier development, 77 
Nickel 
electroforming into liquid-propellant 
rocket-motor injectors, 74—75 
electroplating on U, 74 
preparation of single crystals of, 191 
solubility in liquid alkali and alkaline- 
earth metals, 171 
tensile properties, effect of B addition, 
182 " 
Nickel (molten) 
fabrication of crucibles for, 245 


Nickel alloys 
sliding-wear performance of couples 
in water, 104 
Nickel alloys (Al—-Mg—Ni) 
reaction with Hz, 222-23 
Nickel alloys (Al—Ni) 
reaction with Hz, 222-23 
Nickel alloys (Cr—Fe—Ni) 
stress—corrosion cracking, 103 
Nickel alloys (Cr—Ni—P) 
use as brazing alloy for Hastelloy X, 75 
use as brazing alloy for Incoloy 800, 75 
use as brazing alloy for Inconel 718, 75 
Nickel alloys (Cu—Ni—W) 
powder metallurgy, 195 
Nickel alloys (Eu—Ni) 
phase studies, 28 
preparation and properties, 26-27 
Nickel alloys (Fe—Ni—Nb) 
oxidation, 105 
Nickel alloys (Fe—Ni—W) 
powder metallurgy, 195 
Nickel alloys (irradiated) 
radiation effects, review, 172 
Nickel alloys (TD) 
brazing, 199-200 
fatigue and tensile properties, 55 
Nickel alloys (Ni-Tm-U) 
mechanical properties, 205-6 
Nickel alloys (Ni—U—Y) 
mechanical properties, 205-6 
Nickel dispersions (Cr—Mo—Ni—W—La203) 
properties, 137 
Nickel dispersions (Cr—Mo—Ni—W—MgoO) 
properties, 137 
Nickel dispersions (Cr—Ni—ThO2) 
creep properties, 125 
Nickel dispersions (Co—-Mo—Ni—W—Al203) 
properties, 137 
Nickel dispersions (Co—-Mo—Ni—W-ThO2) 
properties, 137 
Nickel dispersions (Co—Mo—Ni—W-Y203) 
properties, 137 
Nickel dispersions (Mo—Ni—ThO2) 
stress-rupture properties, 125 
Nickel intermetallic compounds (NiAl) 
preparation by the floating-zone-melting 
process, 135—36 
Nickel springs (irradiated) 
stress relaxation, 176 
Nickel systems (Co—Ni-TiC—WC) 
properties, 246 
Nickel systems (Ni-NbC—TaC-—TiC) 
hot pressing of fine powders, density 
and die reactions, 245 
Nimonic 80 
corrosion in CO2 and CO—COz2 mixtures at 
800 to 900°C, 104 
Nimonic 80A (irradiated) 
stress relaxation, 176 
Nimonic PE 16 
corrosion in CO2 and CO—CO2 mixtures at 
800 to 900°C, 104 
stress relaxation, 176 
Niobium 
C diffusion in, 57 
COz2 and 02 adsorption on surfaces, 105 
chemical properties, review of, 239 
coating by CVD, 255-56 
corrosion by Bi, Pb, and Sn at 1000°C, 
107-8 
corrosion by boiling K, 106-7 
corrosion by He, 33 
corrosion by inorganic acids, 228 
corrosion by liquid Na, 34-35, 168-69 
creep strength, effect of C and O2 on, 119 
electron-beam melting and drop casting, 
134 
fabrication of porous bodies, 137 
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fabrication of porous bodies by plasma- 
arc spraying, 254 
fusion weldments, effect of impurities 
on, 141 
hardness, effect of nitride precipitation 
in, 178 
mechanical properties, effect of Nz on, 
47-49 
metailurgical properties, review of, 239 
oxidation, 165-66 
oxidation ‘n low-pressure oxygen, 104-5 
physical properties, review of, 239 
preparation by electron-beam melting 
and drop casting, 68 
pressure bonding to Nb, 255 
pressure bonding to Re, 255 
reaction with CO and CO2, 128 
reaction with Mo2Bs, TaBz, TiBz, and 
ZrBz2, 184 
stress—dislocation—strain curves, method 
of measuring, 177 
structural state, effect of impurities 
on, 48-49 
tensile properties, 47-48, 238 
tensile properties, effect of N2 on, 47, 49 
vacuum extrusion, 193 
weldment-property studies, 198-99 
Niobium (irradiated) 
damage mechanism, 177 
tensile properties, 176, 238 
Niobium (Zn coated) 
oxidation, 166 
Niobium alloy ingots (Mo—Nb) 
vacuum extrusion, 193—94 
Niobium alloy rods (Mo—Nb) 
vacuum extrusion, 193—94 
Niobium alloy tubes (Nb—Zr) 
stress-fracture properties, 122 
Niobium alloy tubing (Mo—Nb) 
vacuum extrusion, 193-94 
Niobium alloys 
coatings for, 105 
nonelectric plating with Ti from chloride 
and fluoride baths, 138 
preparation by electron-beam melting 
and drop casting, 68 
Niobium alloys (Al—Fe—Nb) 
oxidation, 105 
Niobium alloys (Cr—Hf—Nb) 
corrosion by oxygen, 33 
Niobium alloys (Cr—Fe—Nb) 
oxidation, 105 
Niobium alloys (Cr—Nb) 
mechanical properties, 177-78 
Niobium alloys (Cr—Nb—Zr) 
hardening characteristics, 180-81 
Niobium alloys (Hf—-Mo—Nb) 
tensile properties, 47-48 
Niobium alloys (Hf-—Mo—Nb—V) 
tensile properties, 47-48 
Niobium alloys (Hf—Nb) 
corrosion by oxygen, 33 
corrosion in water and steam, 100 
tensile properties, 47-48 
Niobium alloys (Hf—Nb—Ti) 
corrosion in oxygen, 33 
Niobium alloys (Hf-Nb—Ti—W) 
tensile properties, 47-48 
Niobium alloys (Hf—Nb—W) 
cavitation damage in H20, 32 
corrosion by oxygen, 33 
tensile properties, 47-48 
Niobium alloys (Hf-Nb—W—Zr) 
tensile properties, 47-48 
Niobium alloys (Hf—Nb—V) 
corrosion by oxygen, 33 
tensile properties, 47-48 
Niobium alloys (Hf—-Nb—Zr) 
tensile properties, 47-48 
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Niobium alloys (Ir—Nb) 
mechanical properties, 177-78 
Niobium alloys (Fe—Ni—Nb) 
oxidation, 105 
Niobium alloys (Fe—Nb—Ti) 
oxidation, 105 
Niobium alloys (Fe—Nb—W) 
oxidation, 105 
Niobium alloys (Fe—Nb—V) 
oxidation, 105 
Niobium alloys (Lu—Nb—Rh-U) 
mechanical properties, 205-6 
Niobium alloys (Lu—Nb—U) 
mechanical properties, 205-6 
Niobium alloys (Mg—Nb) 
phase diagram, 240 
Niobium alloys (Mo-Nb) 
mechanical properties, 177—78 
Niobium alloys (Mo—Nb—U) 
studies, 81 
Niobium alloys (Nb—Pd) 
mechanical properties, 177-78 
Niobium alloys (Nb—Re) 
mechanical properties, 177-78 
Niobium alloys (Nb—Ta) 
mechanical properties, 177—78 
mechanical properties and recrystalliza- 
tion, effects of Mo, Re, Ti, V, and Zr 
additives on, 119 
Niobium alloys (Nb—Ta—V) 
use as brazing alloys for W, 76 
Niobium alloys (Nb—Ti) 
mechanical properties, 177-78 
Niobium alloys (Nb—W) 
mechanical properties, 177-78 
Niobium alloys (Nb—U) 
tensile properties, 2, 4-5 
Niobium alioys (Nb—U-—Zr) 
delayed cracking under constant load, 
207-8 
Niobium alloys (Nb—V) 
mechanical properties, 51 
préssure bonding to Nb—V, 255 
properties, effect of Nb content on, 166 
tensile properties, 47-48 
Niobium alloys (Nb—Zircaloy) 
corrosion in steam and water, 164 
Niobium alloys (Nb—Zr) 
cavitation damage in H20, 32 
corrosion by boiling K, 106-7 
corrosion by liquid Li, 107, 170-71 
corrosion by liquid Na, 168 
corrosion by steam, effects of pressure, 
30 
diffusion bonding to steels, 257 
electron-beam melting and drop casting, 
134 
erosion by liquid Li, 109 
evaluation for LMFBR fuel-cladding 
material, 240 
hardness, effect of nitride precipitation 
in, 178 
He solubility in, 161-62 
in-pile creep tests, 172 
mechanical properties, 177—78 
mechanical properties, effect of N2 on, 
47-49 
oxidation, 164 
strength test on tubes, 53 
stress—rupture properties, 118-19 
tensile properties, 47-48, 238 
tensile properties, effect of O2 contami- 
nation, 177 
tensile properties, effect of solution heat- 
treatment temperature, 122 
Niobium alloys (Nb—Zr)(irradiated) 
tensile properties, 238 
Niobium alloys (Nb—U-Zr) 
mechanical properties, 82 


Niobium bicrystals 
preparation by the arc-zone technique, 
253 
Niobium borides 
production patent, 182 
Niobium borides (NbBz) 
hot pressing of fine powders, density 
and die reactions, 245 
microbrittleness, 61-62 
microhardness, 61 
Niobium carbide composites (C—NbC) 
mechanical properties, 62-63 
Niobium carbide composites (graphite—NbC) 
elastic properties, 247-48 
electrical conductivity, effect of NbC 
content on, 247 
Niobium carbide composites (graphite—-NbC— 
TaC) 
elastic properties, 247-48 
Niobium carbide (NbC) powders 
characterization of, 182-83 
Niobium carbide systems (C—NbC) 
electrical conductivity, effect of C content 
on, 243-44 
Niobium carbide systems (Co—NbC—TaC-—TiC) 
hot pressing of fine powders, density 
and die reactions, 245 
Niobium carbide systems (Co—NbC—WC) 
properties, 246 
Niobium carbide systems (Mo3sC2—NbC) 
preparation and properties, 60 
Niobium carbide systems (Ni-NbC—TaC-TiC) 
hot pressing of fine powders, density 
and die reactions, 245 
Niobium carbide systems (NbC—WC) 
density, electrical conductivity, and 
microhardness, 129 
Niobium carbide systems (NbC—UC—ZrC) 
melting point and lattice parameters 
for, 244 
Niobium carbides 
production of, patent for, 182 
strain produced by ball milling, 184-85 
Niobium carbides (Co—-NbC—WC) 
oxidation, 127-28 
Niobium carbides (NbC) 
corrosion in He and Ar containing N2, 
Oz, and H20, 244 
corrosion by liquid Li, 171 
ductile-brittle temperature, 60-61 
electrical properties, 60, 184 
fabrication, 130 
hot hardness, 246-47 
hot pressing of fine powders, density and 
die reactions, 245 
lattice parameter, 59 
linear thermal expansion, 60 
melting point, 59 
microbrittleness, 61-62 
microhardness, 61 
reaction with CO and COz, 128 
slip-casting parts from, 129-30 
spin casting, 191 
thermal conductivity, 184 
thermal expansion, 129 
Niobium carbides (Nb2C) 
crystal structure, 62 
structure, 185 
Niobium cermets (Al2O3-Nb) 
preparation by the floating-zone-melting 
process, 135-36 
Niobium nitride 
production patent, 182 
Niobium nitride (NbN) (irradiated) 
swelling, 183 
Niobium oxide systems (Cr203-Nb20) 
phase studies, 63 
Niobium oxides (NbO) 
reaction with CO and CO2, 128 
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Niobium phosphide 
production patent, 182 
Niobium powders 
pressing and sintering, 195 
Niobium silicide 
production patent, 182 
Niobium sulfide 
production patent, 182 
Niobium single crystals 
production by the Czochralski method, 
135 
Niobium systems (C—Hf—Nb—Zr) 
phase diagrams, 127 
Niobium systems (C—Fe—Nb—V-Zr) 
creep properties, 57 
Niobium systems (C—Nb) 
arc melting and spin casting into bend- 
rupture specimens, 253 
Niobium systems (C—Nb—Zr) 
phase studies, 59-60 
Niobium systems (H—Nb) 
tensile and bending properties, 177 
Niobium systems (Nb—N) 
degassing, reactions during, 136 
Niobium systems (Nb—O) 
degassing, reactions during, 136 
Niobium systems (Nb-Si) 
use as brazing material for refractory 
metals, 75 
Niobium systems (Nb—TiC) 
cavitation damage in liquid K, 232-33 
Nitrogen systems (C—N-—O-U) 
phase studies, 151 
Nitrogen systems (C—N—U) 
phase diagram, 151-52, 212 
Nitrogen systems (Pu—N) 
phase behavior and thermodynamic 
properties of, 149 
Nondestructive testing, 77, 141-42, 200-1, 
258-59 
Nuclear poisons, 25-28, 100, 223-24 


Osmium alloys (Mo—Os) 
use as brazing alloys for W, 75 
Osmium alloys (Os—Re—W) 
powder metallurgy, 195 
Osmium alloys (Os—W) 
use as brazing alloys for W, 75 
Oxygen systems (C—N—O—U) 
phase studies, 151 
Oxygen systems (O—Pu) 
thermodynamics, 209 
Oxygen systems (O—Pu—U) 
thermodynamics, 209 


Palladium alloys (Nb—Pd) 
mechanical properties, 177—78 

Palladium oxide systems (Dy203-PdO) 
phase studies, 184 

Palladium oxide systems (Er203-PdO) 
phase studies, 184 

Palladium oxide systems (Eu203-PdO) 
phase studies, 184 

Palladium oxide systems (Gd203-PdO) 
phase studies, 184 

Palladium oxide systems (HO203-PdO) 
phase studies, 184 

Palladium oxide systems (La2z03-PdO) 
phase studies, 184 

Palladium oxide systems (Nd203-PdO) 
phase studies, 184 

Palladium oxide systems (PdO—Sm203) 
phase studies, 184 

Palladium oxide systems (PdO—Tm203) 
phase studies, 184 
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Palladium oxide systems (PdO—Yb203) 
phase studies, 184 
Palladium oxide systems (PdO—Y203) 
phase studies, 184 
PH-2 
corrosion by liquid Li, 170 
PH-3 
corrosion by liquid Li, 170 
PH-5 
corrosion by liquid Li, 170 
PH-6 
corrosion by liquid Li, 170 
Phoenix program, 148, 207 
Phosphorus alloys (Cr—Ni—P) 
use as brazing alloy for Hastelloy X, 75 
use as brazing alloy for Incoloy 800, 75 
use as brazing alloy for Inconel 718, 75 
Pipes 
flaw detection by acoustic-emission 
methods, 77 
fluid-flow measurement by ultrasonic 
techniques, 141 
Plasma-arc welding 
evaluation for thin-sheet alloys, 77 
Plating 
electric, 74~75, 138-39, 257 
nonelectric, 74-75, 138, 196-97, 255-57 
Platinum (irradiated) 
damage mechanism, 177 
yield strength, 117 
Platinum alloys (Cu—Pt) 
use in pressurized CO2-cooled reactors, 
180 
Platinum alloys (Ir—Pt) 
pressure bonding to Ir—Pt, 255 
Plutonium 
analysis for trace amounts of Zr, 82 
casting into rods, 253 
degreasing and machining, use of 
perchloroethylene in, 83 
electrorefining, 208 
fabrication, handbook for, 191 
preparation from PuOz, 207 
purification by fluoride-volatility tech- 
nique, 208 
self-irradiation damage, 11-12 
solubility in Fe, 148 
thermal conductivity at low temperatures, 
6 
use as reactor fuel, symposium on, 210 
Plutonium (liquid) 
solubility of C, Mo, Nb, Tm, Re, Ta, W, 
and Zr in, 207-8 
solubility of Zr in, 82 
Plutonium alloys 
fabrication of, handbook for, 191 
fission-gas venting to Na, 82-83 
phase studies, 5 
Plutonium alloys (Al—Pu) 
development for the high-exposure 
program, 148 
development for the Phoenix program, 
148 
fabrication, 191 
Plutonium alloys (Be—Pu) 
production, 148 
Plutonium alloys (fizzium—Pu—U) 
specific heat, 209 
Plutonium alloys (Ga—Pu) 
cold treatment, effect of alpha-phase 
precipitation in, 149 
grain growth under strain, 5-6 
Plutonium alloys (Fe—Pu) 
fabrication, 191 
Plutonium alloys (Pb—Pu) 
miscibility gaps, 5 
Plutonium alloys (Mo—Pu-U) 
casting, machinability, and thermal 
expansion, 83 


Plutonium alloys (Np—Pu) 
alpha-beta transformations, kinetics of, 5 
Plutonium alloys (PuPb2) 
formation, 5 
Plutonium alloys (PuPb3) 
melting point, 5 
Plutonium alloys (Pu—Th) 
phase diagrams, 150 
Plutonium alloys (Pu—Ti) 
alpha-beta transformations, kinetics of, 5 
Plutonium alloys (Pu—Ti-U) 
specific heat, 209 
Plutonium alloys (Pu—U) 
specific heat, 209 
Plutonium alloys (Pu—U-—Zr) 
container materials for alloying and 
casting of, 134 
ductility of, effect of temperature on, 149 
evaluation as fast reactor fuels, 209 
irradiation studies, 149 
melting and casting evaluation of 
crucible materials for, 82 
phase diagram, 82 
phase studies, 209 
specific heat, 209 
Plutonium boride 
production patent, 182 
Plutonium carbide systems (PuC—UC) 
compatibility with various cladding 
materials, 83 
reaction with 310 stainless steel, 87 
reaction with Incoloy 800, 87 
Plutonium carbide systems (PuC—UC) 
(irradiated) 
swelling, 83-84 
Plutonium carbide systems (C—Pu2C3) 
vapor composition, 209 
Plutonium carbide systems ((Pu,U)C) 
phase studies, 152 
thermal diffusivity of, 149 
Plutonium carbides (PuC) 
preparation of pellets, 209 
thermal diffusivity of, 149 
Plutonium carbides (Pu2Cs) 
lattice parameter, effects of self- 
irradiation damage, 152 
Plutonium isotopes (241Pu) 
production, 83 
Plutonium nitrides 
production patent, 182 
Plutonium nitrides (PuN) 
energy of formation, 152 
preparation, 83 
Plutonium nitrides ((U,Pu)N) 
burnup, swelling studies during, 209-10 
compatibility with stainless steels, 6—7 
evaluation as fuel for the LMFBR, 6 
literature survey on sodium bonded, 6 
plutonium volatilization, 6—7 
thermal conductivity, 6 
thermal stability, 6 
Plutonium oxide particles (PuO2) 
coating with PyC, 86, 151 
Plutonium oxide systems (PuO2—U0O2) 
solid—liquid phase diagram, 6 
Plutonium oxide systems (U—Pu—O) 
phase diagram, 84—85 
Plutonium oxides 
melting, 134 
Plutonium oxides (PuO2) 
crystallite size, effect of heat treatment 
on, 6 
evaporative behavior, 84 
heat-capacity measurements, 84 


lattice constant, effect of heat treatment on, 
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melting point, 6, 209-10 

particle-size distribution, effect of heat 
treatment on, 6 
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reaction with Na, 231 
specific surface area, effect of heat treat- 
ment on, 6 
thermal conductivity, 85 
Plutonium oxides ((Pu,U)O2) 
homogeneity, measurement by alpha 
autoradiography, 149-50 
thermal conductivity, 149-50 
Plutonium phosphide 
production patent, 182 
Plutonium silicide 
production patent, 182 
Plutonium sulfide 
production patent, 182 
Plutonium systems (N—P) 
phase behavior and thermodynamic 
properties of, 149 
Plutonium systems (O—Pu) 
thermodynamics, 209 
Plutonium systems (O—Pu—U) 
thermodynamics, 209 
Potassium 
reaction with graphite, 157 
Potassium vapor 
reaction with graphite, threshold pres- 
sures for, 108 
Powder metallurgy, 71-73, 96, 136-37, 194— 
95, 254-55 
particle compaction, literature survey 
on, 72 
use of ultrasonic vibrations in, 71-72 
Praseodymium 
fabrication by cold working, 194 
Praseodymium alloys (Nd—Pr) 
properties, 191-92 
Praseodymium alloys (Pr—Th) 
phase diagrams, 7 
Pressure vessels (irradiated) 
nil-ductility temperature of, factors 
affecting, 175 
Promethium 
fabrication by cold working, 194 
Promethium oxide (Pm203) 
fabrication by hot pressing, 28 
Pyrolytic carbon 
coating of fuel particles with, 8, 86 


“R”’ zirconia 
strength, effects of surface treatment on, 
248 
R418 
casting, machinability, and thermal 
expansion, 83 
R420 
casting, machinability, and thermal 
expansion, 83 
Radiography, 201 
nonreactor neutron source for, 259 
Reactors (Civil Advanced Gas Reactor) 
fuel-cladding development, 69 
Reactors (HFIR) 
Al composite control plates, welding of, 
197 
Reactors (LMFBR) 
fuels, evaluation of cladding materials 
for, 239-40 
Reactors (TREAT) 
fuel-meltdown experiments, 110-11 
Reactors (TRIGA) 
dissociation pressures of hydrided fuel, 
98 
Reactors (ZPPR) 
fuel-element development, 148-49 
Refractory compounds 
fabrication into crucibles by hot pressing, 
245 
Refractory alloys (irradiated) 
radiation effects, review, 172 
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Refractory metal carbides 
sintering process, patent for, 182 
Refractory metals 
brazing, 139 
coatings for, 105-6 
solubility in liquid metals, method for 
estimating, 108~9 
René 41 
brazed joints, stress—rupture properties 
of, 200-1 
laser-beam welding of thin sheets, 258 
René 41 (irradiated) 
relaxation of springs, 43-44 
Rhenium 
C diffusion in, 57-58 
corrosion by oxygen, 32 
deposition, 256 
pressure bonding to Mo, 255 
pressure bonding to Nb, 255 
pressure bonding to Re, 255 
pressure bonding to W, 255 
pressure bonding to Zr, 255 
Rhenium alloy powders (Re—W) 
sintering, 137 
Rhenium alloy tubes (Re—W) 
fabrication by extrusion, 254 
Rhenium alloys (Mo—Re) 
microcracks, 119 
pressure bonding to W, 255 
tube production by extrusion, 72 
Rhenium alloys (Mo—Re—W) 
corrosion in hot H3PO4, 171 
evaluation for use as high-temperature 
nuclear reactor components, 240 
properties of CVD coatings, 74 
tube production by mandrel drawing, 72 
use as brazing alloys for W, 75 
Rhenium alloys (Nb-Re) 
mechanical properties, 177—78 
Rhenium alloys (Os—Re—W) 
powder metallurgy, 195 
Rhenium alloys (Re—Ti) 
corrosion in oxygen, 32 
Rhenium alloys (Re—W) 
chemical vapor deposition, 138 
corrosion in hot HzP04, 171 
corrosion in liquid Li, 35 
dislocation structure of slightly strained, 
119 
electron-beam melting and drop casting, 
134 
pressure bonding to Re—W, 255 
pressure bonding to W, 255 
production by arc-melting and powder- 
metallurgy methods, properties of, 192 
production of porous, patent for, 254 
shear modulus, 179 
stress—rupture properties, 118-19 
structure of CVD, 74 
tube production by CVD, 74 
tube production by mandrel drawing, 72 
weldability, 76 
Rhenium alloys (Re—U) 
phase diagram, 145, 147 
Rhodium alloys (Lu—Nb—Rh-U) 
mechanical properties, 205-6 
Rhodium alloys (Lu—Rh-U) 
mechanical properties, 205-6 
Rhodium alloys (Rh—U-—Y) 
mechanical properties, 205-6 
Rhodium alloys (Tm—Rh-U) 
mechanical properties, 205-6 
Rubidium 
reaction with graphite, 157 
Rubidium (liquid) 
solubility of transition metals in, 171 
Rubidium vapor 
reaction with graphite, threshold pres- 
sures for, 108 
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phase diagram, 145, 147 
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fabrication by cold working, 194 
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phase studies, 148 
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properties, 191-92 
Samarium alloys (Sm—Y) 
properties, 191-92 
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evaporative properties, 100 
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phase studies, 184 
Samarium oxide systems (Sm203-UO2) 
U oxidation, 100 
Samarium oxide systems (Sm203-U02-U03) 
phase studies, 100 
Samarium sesquioxide (Sm203) 
fabrication by hot pressing, 28 
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brazing to Ta, 139 
strength, effects of surface treatment on, 
248 
SICROMO-9M 
corrosion by Hg, 232 
Silica 
strength, effects of surface treatment on, 
248 
Silicon boride 
production patent, 182 
Silicon carbide coatings (SiC) 
deposition, 86 
Silicon carbide films 
deposition, 197 
Silicon carbide systems (AlN-SiC) 
hot pressing of fine powders, density 
and die reactions, 245 
Silicon carbide systems (SiC—SisN4) 
hot pressing of fine powders, density 
and die reactions, 245 
Silicon carbides 
coating of fuel particles with, 7-8 
production of, patent for, 182 
Silicon nitride 
production patent, 182 
Silicon nitride systems (SiC—SisN4) 
hot pressing of fine powders, density 
and die reactions, 245 
Silicon nitrides (SisNa) 
hot pressing of fine powders, density 
and die reactions, 245 
Silicon phosphide 
production patent, 182 
Silicon sulfide 
production patent, 182 
Silicon systems (Cr—Si-Ti) 
chemical-vapor deposition onto B-66, 255 
Silicon systems (Fe—Si—U) 
rod and tube rolling studies, 69 
Silicon systems (Mg-Si) 
reaction with H2, 222—23 
Silicon systems (Mo-—Si—U)(irradiated) 
swelling, 206-7 
Silicon systems (Nb-Si) 
use as brazing material for refractory 
metals, 75 
Silicon systems (Si—U)(irradiated) 
properties, 216—17 
Silicon systems (Si—V) 
mechanical properties, 51 
Silver alloys (Be—Ag) 
microyield stresses, 94—95 
Silver sheets 
Ne diffusion in, 127 
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Sodium (liquid) 
solubility of Cu in, 108-9 
solubility of transition metals in, 171 
Sodium chloride 
electrolyzing techniques, 75 
Sodium vapor 
reaction with graphite, threshold pres- 
sures for, 108 
Stainless steel 
casting, 72 
coating with UO2 by flame spraying, 8-9 
corrosion in high-temperature water, 164 
creep properties, effect of Ti additions 
on, 54 
fission-product release studies, 90 
mechanical properties, effect of thermal 
and mechanical treatments on, 242 
powder-metallurgy methods, 72 
pressure bonding to Al, use of W as 
diffusion barriers, 137-38 
pressure bonding to SAP, use of Ni—-W 
alloy as diffusion barrier, 139 
roll bonding to SAP, 139 
rupture life in flowing Na, effect of 
thermal cycling, 231-32 
Stainless steel (16/13 Cr—Ni)(irradiated) 
elongation studies, effect of B content, 
172-73 
elongation studies, effect of C content, 
173 
Stainless steel (17-4 PH) 
fabrication, 253 
Stainless steel (17-7PH) 
explosive welding, 140 
Stainless steel (18/10) 
stress-corrosion cracking in boiling 
MgCle, 164 
Stainless steel (18/12) 
oxidation in steam, 31 
Stainless steel (304) 
compatibility with PuC—UC mixtures, 83 
corrosion by deoxygenated H20, 227 
corrosion by liquid Na, 33-35, 106, 166-68 
54-55, 122 
corrosion by liquid NaK, 33-34 __ 
corrosion by Na—UO2, Na—UC, or 
Na-—UN pastes, 106 
fatigue life, effect of strain rate on, 
54-55, 122 
fracture, effect of carbide particles on, 
54 
in-pile creep tests, 39 
mechanical properties, 52 
oxidation in steam effects of work 
hardening on, 103 
reaction with (U,Pu)O2 in presence of 
Na, 231 
resistance spot welding of thin sheets, 
258 
stress corrosion in boiling MgClz, 103 
stress-corrosion cracking in FeClz 
solution, effects of irradiation, 103 
stress—corrosion cracking in water, 31 
stress corrosion in water, effect of 
high stress and O2 concentration, 104 
tensile properties in Ar, 45—46 
transition joining to SAP-895, use of 
barrier materials for diffusion inhibi- 
tion, 125—26 
ultrasonic testing for radiation damage, 
200 
wear characteristics in room-temperature 
water, effect of pH on, 165 
yield strength, uniform elongation, 111— 
12 
Stainless steel (304)(irradiated) 
embrittlement, effect of grain size on, 
115 
He embrittlement, 236-37 
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mechanical properties, 38-41, 113, 336 
microstructure, correlation with yield 
strength, 114-15 
stress—corrosion cracking in water, 31 
stress—rupture properties, effect of Hz 
content, 173-74 
tensile properties, 111-12, 172 
uniform elongation, 111-12 
yield strength, 111-12 
Stainless steel (304L) 
brazing to Al, 257-58 
brazing to Pb—Ta alloy tubes, 258 
oxidation in steam and dry air, 102-3, 
109-10, 227 
sound velocity and impedance in, 141 
stress corrosion in water, effect of 
high stress and O2 concentration, 104 
Stainless steel (304L)(irradiated) 
creep behavior, 238 
Stainless steel (310) 
reaction with PuC-UC, 87 
stress corrosion in boiling MgClz, 103 
Stainless steel (316) 
cavitation damage in liquid K, 232-33 
cavitation damage in H20, 32 
cavitation damage in Na systems, 168 
chemical integrity in a booster-vehicle 
abort environment, 228 
compatibility with PuC—UC mixtures, 83 
corrosion in liquid NaK, 33-34 
corrosion in liquid Na, 166-68 
corrosion in K vapor, 169 
corrosion in KCl, 171 
corrosion in KCl—NaCl, 171 
mechanical properties, 52 
reaction with (U,Pu)O2 in presence of 
Na, 231 
tensile properties in Ar, 45-46 
Stainiess steel (316)(irradiated) 
stress—corrosion cracking, 115 
stress—corrosion cracking in boiling 
MgCle, 31-32 
stress relaxation, 176 
tensile properties, 111-12, 172-73, 336 
tensile properties, effect of irradiation 
temperature on, 237 
void sizes and volume changes in, 114 
Stainless steel (321) 
laser-beam welding of thin sheets, 258 
pressure bonding to 2219 Al alloy, 195 
pressure bonding to 7106 Al alloy, 195 
pressure bonding to Al—Mo—Ti alloy, 195 
pressure bonding to Inconel 718, 195 
reaction with (U,Pu)O2 in presence of 
Na, 231 
welding by chemical-vapor deposition, 73 
Stainless steel (321)(irradiated) 
tensile properties, 111—12 
Stainless steel (347) 
corrosion, 165 
explosive welding, 140 
pressure bonding to SAP-895, 73 
reaction with (U,Pu)O2 in presence of 
Na, 231 
stress corrosion in water, effect of 
high stress and O2 concentration, 104 
Stainless steel (347)(chromium carbide 
coated) 
corrosion by steam, 228 
Stainless steel (347)(irradiated) 
mechanical properties, 40-41, 336 
Stainless steel (348) 
corrosion in liquid NaK, 33-34 
fatigue life, effect of strain rate on, 
54-55, 122 
stress—corrosion cracking in FeCl2 
solution, effects of irradiation, 103 
stress—corrosion cracking in water, 31 
tensile properties, 172 
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Stainless steel (410) 
corrosion by steam, 228 
Stainless steel (410)(Cr plated) 
corrosion, 165 
Stainless steel (410)(irradiated) 
tensile properties, 115 
Stainless steel (416) ? 
sound velocity and impedance in, 141 
wear characteristics in room-temperature 
water, effect of pH on, 165 
Stainless steel (430) 
corrosion by Pb—Bi eutectic, use of Zr 
as inhibitor, 36 
Stainless steel (440-C) 
wear characteristics in room-temperature 
water, effect of pH on, 165 
Stainless steel (A-286) 
creep rate, effect of NisTi particle size 
on, 181 
fabrication, 253 
Stainless steel (austenitic) 
sliding-wear performance of couples in 
water, 104 
use as construction materials in ther- 
mally regenerative galvanic cells, 232 
use as control-rod material with Dy, Eu, 
Gd, and Sm additions, 26 
Stainless steel (C-Cr—Ni-Si—W) 
oxidation in steam, 103 
Stainless steel (Cr—Ni) 
corrosion in steam, 103 
Stainless steel (Cr—Ni) (irradiated) 
tensile properties, 113-14 
Stainless steel (Cr—Ni—Nb-stabilized) 
corrosion-by COz, dimensional changes 
in, 227 
corrosion by CO2, effects of irradiation 
on, 227 
Stainless steel (En58e) 
fabrication into porous filters, 195 
Stainless steel (irradiated) 
properties, 172 
Stainless steel (Fe—Cr—Ni) 
corrosion in boiling HNO3-Cr+é 
solutions, 31 
Stainless steel (Fe—Ni) 
irradiation damage, mechanism of, 45 
Stainless steel (martensitic) 
sliding-wear performance of couples 
in water, 104 
Stainless steel (PH13-8Mo) 
weldment-property studies, 197-98 
Stainless steel (PH15-7Mo) 
fabrication, 253 
Stainless steel (TRIP) 
properties, 122-23 
Stainless steel (X8CrNiMoVNb1613) 
stress—rupture behavior in contact with 
liquid Na, 166-67 
Stainless steel alloys (B—SS) 
mechanical properties, effect of irradia- 
tion on, 25-26 
Stainless steel cermets (stainless steel— 
UO2) 
fabrication by hot isostatic pressing, 73 
Stainless steel cylinders 
coating with U by the trioide method, 196 
Stainless steel dispersions (stainless steel— 
Al203) 
radiation-induced embrittlement, 181 
Stainless steel dispersions (stainless steel— 
TiO2) 
radiation-induced embrittlement, 181 
Stainless steel dispersions (stainless steel— 
UO2) 
use of porous UO2 to reduce swelling, 210 








Stainle 


radi 
Stainle 
fabr 
Stainl 
fabr 
Stainle 
bond 
Stainl 
stre 


Stauffe 
rela 

Steel 
mel 
radi 
ultr 

Steel | 
ultr 


Steel | 
tens 
Steel | 
cavi 
Steel | 
stre 
Steel | 
drav 
fati; 
Steel | 
fati 
Steel 


tens 
Steel 
heli 
Steel 
fati 
Steel 
tens 
Steel 
tens 
Steel 
tens 


Steel 


Steel 





ature 


ature 


ze 


ion 


with 


adia- 
el— 
we 


i, 196 
steel- 


31 
steel- 


81 
steel- 


ig, 210 





Stainless steel dispersions (stainless steel— 
ZrO2) 
radiation-induced embrittlement, 181 
Stainless steel (304L) powders 
fabrication into filters, 195 
Stainless steel (En58e) powders 
fabrication into filters, 195 
Stainless steel tubes 
bonding by magnetic-pulse technique, 197 
Stainless steel (304) tubes 
stress-fracture properties, effect of 
surface defects on, 122 
Stauffer 880 (irradiated) 
relaxation of springs, 43-44 
Steel 
melting in an electron-beam furnace, 253 
radiation effects, 172 
ultrasonic testing, 259 
Steel (A-302B) 
ultrasonic testing for radiation damage, 
200 
Steel (302B)(irradiated ) 
tensile properties, 238 
Steel (9M) 
cavitation damage in liquid metals, 109 
Steel (17-4 PH) 
stress—corrosion cracking in H20, 103 
Steel (4340) 
drawing, vibration effects on, 70 
fatigue-induced cracking, 125 
Steel (A-201B) 
fatigue-induced cracking, 125 
Steel (A-212B)(irradiated) 
embrittlement, 116 
tensile properties, 238 
Steel (A-286) (irradiated) 
helium-bubble distribution in, 114 
Steel (A-302B) 
fatigue-induced cracking, 125 
Steel (A350-LF1 modified)(irradiated) 
tensile properties, 238 
Steel (A350-LF3)(irradiated) 
tensile properties, 238 
Steel (A353)(irradiated) 
tensile properties, 238 
Steel (A-517F) 
fatigue-induced cracking, 125 
Steel (carbon)(X-7) 
corrosion by Santowax OM, 37 
Steel (Cr—Mo) 
stress-rupture strength, 56 
Steel (ferritic) 
grain growth during annealing, effect 
of Ce, La, Nd, and Pr additions, 56 
Steel (Fortiweld) (irradiated) 
DBTT, effect of 19B on, 44 
Steel (HP) 
welding, 139 
Steel (HY-80)(irradiated) 
tensile properties, 238 
Steel (HY-130(T)) 
welding, 139 
Steel (HY-180/210) 
welding, 139-40 
Steel (Fe—Ni)(irradiated) 
DBTT, 44 
Steel (irradiated) 
damage mechanism, 117-18 
DBTT, method of predicting, 177 
Steel (low carbon) 
bonding by magnetic-pulse technique, 197 
Steel (maraging)(irradiated) 
embrittlement, 116 
Steel (mild) 
mechanical properties, effect of U 
additions on, 242 
Steel (Ni) 
welding, 139 
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Steel (pressure vessel) 
metallurgy, 56, 124-25 
properties, 44 
properties, NSIC review, 181 
radiation-induced changes in nil-ductility 
temperature, factors affecting, 175 
Steel (pressure vessel)(irradiated) 
embrittlement, 116 
tensile properties, 238 
Steel (T-1)(irradiated) 
tensile preperties, 238 
Steel ingots 
vacuum-arc melting, heat transfer to 
water-cooled Cu crucibles, 134 
Steel shot 
vibratory-packing characteristics, 194 
Stellite B 
cavitation damage in Na systems, 168 
Stellites 
sliding-wear performance of couples 
in water, 104 
Strontium oxide systems (SrO—ZrO2) 
phase studies, 63 
Structural materials, 30-63, 102—30, 164— 
87, 226-49 
SU-16 
stress—rupture properties, 118-19 
Sylvania A 
creep properties, effect of vacuum and 
high temperature on, 239 
stress—rupture properties, 118-19 
weldability, 76 
Systems for Nuclear Auxiliary Power 
(SNAP-23A) 
testing of U-Mo alloy as gamma-~ray 
shielding material, 145 


T-111 
cavitation damage in liquid metals, 109 
cavitation damage in liquid K, 232—33 
corrosion by boiling K, 106-7 
corrosion by liquid Li, effects of O2 
contamination on, 107 
creep properties, effect of vacuum and 
high temperature on, 239 
T-111 tubes 
production, 135 
T-222 
cavitation damage in liquid metals, 10° 
coating with silicides, 106, 229 
coating with Ti—W alloy, 229 
corrosion by liquid Li, effects of O2 
contamination on, 107 
creep properties, effect of vacuum and 
high temperature on, 239 
resistance spot welding, electrode- 
sticking studies, 76 
stress—rupture properties, 118-19 
Tantalum 
brazing alloy for, 258 
brazing, alloy development for, 75 
brazing to sapphire and Lucalox, 139 
C diffusion in, 57 
CO2 and O2 adsorption on surfaces, 105 
chemical integrity in a booster-vehicle 
abort environment, 228 
chemical properties, review of, 239 
coating by CVD, 255-56 
combustion in O2, 105 
corrosion by Bi, Pb, and Sn at 1000°C, 
107-8 
corrosion by deionized water containing 
0.45 ppm Fe, 105 
corrosion by He, 33 
corrosion by hot H3P04, 171 
corrosion by inorganic acids, 228 
corrosion by Fe—Pu and Ce—Co—Pu alloys 
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at 900, 1000, and 1100°C, 6 
corrosion by liquid Li, inhibition by 
addition of Si or Ir, 171 
corrosion by liquid K, 169 
corrosion by liquid Na, 168-69 
corrosion by NaCl solution, 33 
corrosion by NaOH solution, 33 
corrosion by H2SQ4, 33 
corrosion protection by anodizing in 
H3POQq4, 165 
electron-beam melting and drop casting, 
134 
fabrication of porous bodies, 137 
fabrication of porous bodies by plasma- 
are spraying, 254 
H trapping in, 58 
metallurgical properties, review of, 239 
oxidation, 105, 165-66 
physical properties, review of, 239 
preparation by electron-beam melting 
and drop casting, 68 
pressure bonding to Re, 255 
pressure bonding to Ta, 255 
pressure bonding to W, 255 
reaction with Mo2Bs, TaB2, TiB2, and 
ZrB2, 184 
recrystallization temperature, effect 
of O2 on, 50-51 
solubility in liquid alkali and alkaline- 
earth metals, 171 
solubility in liquid Sn, 36 
sound velocity and impedance in, 141 
stress-rupture properties, 118-19 
stress-strain curves of single crystals 
in compression, 178 
structural state, effect of impurities 
on, 48-49 
U diffusion in, 127 
weldment-property studies, 198-99 
Tantalum alloy tubes (Pb—Ta) 
brazing to 304 stainless steel, 258 
Tantalum alloys 
brazing alloy for, 258 
preparation by electron-beam melting 
and drop casting, 68 
Tantalum alloys (Hf—Mo-Ta) 
corrosion by air, 33 
corfosion by He—O2 mixtures, 33 
Tantalum alloys (Hf—Ta) 
corrosion by air, 33 
corrosion by He—O2 mixtures, 33 
corrosion in water and steam, 100 
tensile properties, 47-48 
Tantalum alloys (Hf-Ta—W) 
cavitation damage in H20, 32 
Tantalum alloys (Nb—Ta) 
mechanical properties, 177—78 
mechanical properties and recrystalliza- 
tion, effects of Mo, Re, Ti, V, and Zr 
additives on, 119 
Tantalum alloys (Nb—Ta—V) 
use as brazing alloys for W, 76 
Tantalum alloys (Ta—Ti—V) 
use as brazing alloy for W, 76 
Tantalum alloys (Ta—W) 
brazing with Ti—V alloys, 140 
cavitation damage in H20, 32 
coating with Al—Mo-Sn, 106 
coating with VSiz, 105 
corrosion by air, 229 
corrosion in hot H3P0a, 171 
corrosion by Fe—Pu and Ce—Co—Pu alloys 
at 900, 1000, and 1100°C, 6 
dislocation structure of slightly strained, 
119 
electron-beam melting and drop casting, 
134 
laser-beam welding of thin sheets, 258 
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properties, 119 
resist spot welding, electrode 
sticking studies, 76 
Tantalum alloys (Ta—V) 
tensile properties, 47-48 
Tantalum alloys (Ta—Zr) 
corrosion by air, 33 
corrosion by He—Oz mixtures, 33 
Tantalum borides 
microhardness, 61 
production patent, 182 
Tantalum button ingots 
melting by plasma electron beam, 135 
Tantalum carbide composites (graphite— 
NbC-TaC) 
elastic properties, 247-48 
Tantalum carbide mixed boules (HfC—TaC) 
growth parameters of, 185 
Tantalum carbide (TaC) powders 
characterization of, 182-83 
Tantalum carbide systems (Co—NbC—TaC— 
TiC) 
hot pressing of fine powders, density 
and die reactions, 245 
Tantalum carbide systems (Co—TaC—TiC) 
hot pressing of fine powders, density 
and die reactions, 245 
Tantalum carbide systems (Co—TaC—WC) 
hardness and transverse-rupture 
strength, effects of C content on, 128 
Tantalum carbide systems (HfC—TiC) 
melting point and lattice parameters 
for, 244 
Tantalum carbide systems (Ni-NbC—TaC— 
TiC) 
hot pressing of fine powders, density 
and die reactions, 245 
Tantalum carbide systems (TaC—TiC—WC) 
properties of Co cemented, 243 
Tantalum carbide systems (TaC—WC) 
density, electrical conductivity, and 
microhardness, 129 
preparation and properties, 60 
Tantalum carbide systems (TaC—ZrC) 
melting peint and lattice parameters 
for, 244 
Tantalum carbides 
production of, patent for, 182 
strain produced by ball milling, 184—85 
Tantalum carbides (TaC) 
ductile—brittle temperature, 60-61 
electrical conductivity, 60, 184 
erosion by liquid Li, 109 j 
fabrication and properties of hot-pressed, 
182 
fracture stress, 183-84 
hot hardness, 246-47 
hot pressing of fine powders, density 
and die reactions, 245 
impregnation of porous with Cu and Ag, 
effect on properties of, 246 
lattice parameter, 59 
melting point, 59 
microbrittleness, 61-62 
microhardness, 61 
thermal conductivity, 184 
thermal expansion, effect of stoichiometry 
on, 183 
Young’s modulus, 183-84 
Tantalum carbides (TaC)(irradiated) 
swelling, 183 
Tantalum nitride 
production patent, 182 
Tantalum nitride (TaN)(irradiated) 
swelling, 183 
Tantalum oxide films 
formation, 196 
Tantalum phosphide 
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production patent, 182 
Tantalum powders 
pressing and sintering, 195 
Tantalum silicides 
production patent, 182 
Tantalum silicides (TaSiz)(irradiated) 
swelling, 183 
Tantalum sulfide 
production patent, 182 
Tantalum systems (Ta—N) 
degassing, reactions during, 136 
Tantalum systems (Ta—O) 
degassing, reactions during, 136 
TAZ-8B 
casting, directional solidification of, 191 
TD nickel 
corrosion, 227—28 
fatigue and tensile properties, 55 
TD nickel-Cr 
fabrication, 254-55 
TD nickel alloys (Cr—TD nickel) 
brazing, 199-200 
TD nickel-high thoria 
fabrication, 254-55 
Technetium alloys (Tc—W) 
forging of Mo encapsulated, 68 
preparation by electron-beam melting 
and drop casting, 68 
Terbium 
fabrication by cold working, 194 
Terbium alloys (Tb—Th) 
properties, 210 
Terbium borides (TbBe) 
evaporative properties, 100 
Testing (nondestructive), 77, 141-42, 200-— 
1, 258-59 
Thickness gages 
development of Hall effect devices, 77 
development of ultrasonic devices, 77 
Thorium 
diffusion in alpha Al2O3, 87 
stacking-fault probability of, 210 
Thorium (beta-phase) 
carbon, nitrogen, and oxygen diffusion 
coefficients, 7 
Thorium alloys (binary) 
phase diagrams, 210 
Thorium alloys (Cr—Hf—Th—Y) 
bend strength, effects of vacuum anneal- 
ing, 46 
stress—rupture properties, 123 
tensile properties in Ar, 45-46 
Thorium alloys (Ho—Th) 
properties, 210 
Thorium alloys (Pu—Th) 
phase diagram, 150 
Thorium alloys (Pr—Th) 
phase diagram, 7 
Thorium alloys (Tb—Th) 
properties, 210 
Thorium alloys (Th-U—Zr)(Zircaloy clad) 
(irradiated) 
behavior, 85—86 
Thorium alloys and systems (C—Th) 
phase diagram, 9 
Thorium borides 
production patent, 182 
Thorium carbides 
entropy, 212 
production of, patent for, 182 
Thorium dioxide gel 
specific surface area, effects of heat 
treatment, 9 
Thorium dispersions (Cr—Mo—Th—Y203) 
properties, 137 
Thorium hydride (ThH2) 
hydrogen diffusion in, activation energies 
for, 25 


Thorium hydride (Th4His) 
hydrogen diffusion in, activation energies 
for, 25 
Thorium nitride 
production patent, 182 
Thorium nitride systems (ThN—UN) 
phase studies, 152 
Thorium nitrides (ThN) 
entropy, 212 
Thorium oxide dispersions (Be—ThO2) 
preparation, 220-21 
Thorium oxide dispersions (Cr—Ni-ThO2) 
creep properties, 125 
Thorium oxide dispersions (Co—Mo—Ni-—W- 
ThO2) 
properties, 137 
Thorium oxide dispersions (Mo—Ni—ThO2) 
stress-rupture properties, 125 
Thorium oxide systems (ThO2—W) 
erosion by liquid Li, 109 
Thorium oxide systems (ThO2—-UO2) 
diffusion of 233Pa in, 151 
preparation of aquasols of, 151 
preparation of spherical particles, 9 
Thorium oxide systems (ThO2—-Y203) 
fabrication of tubes by slip casting, 9 
Thorium oxides (ThO2) 
diffusion of 233Pa in, 151 
dissolution, effect of MgO addition, 87 
entropy, 212 
fabrication into fuel rods, 151 
release of Br, Cs, and Ru after ion 
bombardment, 8 
self-diffusion coefficients, 211 
Thorium phosphide 
production patent, 182 
Thorium silicide 
production patent, 182 
Thorium sulfides (ThS) 
entropy, 212 
production patent, 182 
Thorium systems (C—Th) 
miscibility gaps, 7 
Thorium systems (Th—ThP) 
phase studies, 150 
Thulium 
fabrication by cold working, 194 
Thulium alloys (Co—Tm—U) 
mechanical properties, 205-6 
Thulium alloys (Ni-Tm-U) 
mechanical properties, 205-6 
Thulium alloys (Tm—Rh-U) 
mechanical properties, 205-6 
Thulium alloys (Tm-U) 
mechanical properties, 205-6 
Thulium oxide systems (PdO—Tm203) 
phase studies, 184 
Tin (liquid) 
solubility of Ta in, 36 
Tin alloys (Ca-—Sn) 
reaction with H2, 222-23 
Tin alloys (Cr—Fe—Sn—Zr) 
aqueous corrosion, 164 
Tin alloys (Hf—Sn) 
corrosion in water and steam, 100 
Tin alloys (Mo—Sn—U)(irradiated) 
swelling, 206—7 
Tin alloys (Sn—V) 
mechanical properties, 51 
Tin carbides (SnC) 
chemical stability in acids and oxidants, 
128-29 
Titanium 
C diffusion in, 57 
chemical-vapor deposition onto B-66, 255 
chemical-vapor deposition onto Mo, Nb, 
Ta, and W, 255-56 
corrosion by inorganic acids, 228 
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electron-beam melting and drop casting, 
134 
H trapping in, 58 
nonelectric deposition on Nb alloys from 
chloride and fluoride baths, 138 
physical-vapor deposition of, 255 
preparation by electron-beam melting 
and drop casting, 68 
pressure bonding to Mo, 255 
solubility in liquid alkali and alkaline- 
earth metals, 171 
Titanium (50A) 
reaction with Hz at low temperature, 25 
Titanium alloy tubing 
bonding by magnetic-pulse technique, 197 
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corrosion by liquid Na, 230-31 
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Titanium boride dispersions (TiB2—ZrOz) 
compatibility, 224 
Titanium borides 
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and die reactions, 245 
preparation and properties, 60 
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diffusion of C in, 243 
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strain produced by ball milling, 184—85 
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chemical stability in acids and oxidants, 
128-29 
ductile-brittle temperature, 60-61 
electrical properties, 60 
erosion by liquid Li, 109 
hot hardness, 246-47 
hot pressing of fine powders, density 
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microhardness, 61 
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structure, 243 
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water-cooled Cu crucibles, 134 
Titanium nitrides (TiN) 
electrical properties, 60 
hot pressing of fine powders, density 
and die reactions, 245 
production patent, 182 
Titanium nitrides (TiN)(irradiated) 
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preparation, 75 
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production by CVD, 74 
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Tungsten 
book, ‘*Tungsten and Its Compounds’’, 120 
brazing, alloy development for, 75—76 
brazing alloy for, 258 
C diffusion in, 57 
chemical-vapor deposition, 138 
chemical-vapor deposition onto Mo, 
Nb, Ta, and W, 255-56 
coating by CVD, 255-56 
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corrosion by Bi, Pb, and Sn at 1000°C, 
107-8 
corrosion by boiling K, 106—7 
corrosion by He, 33 
corrosion in hot HsPO4, 171 
corrosion by inorganic acids, 228 
creep-rupture test on CVD, 73-74 
deposition, 256 
diffusion of Nz in, 243 
diffusion of Re in, 242 
electron-beam melting and drop casting, 
134 
extrusion, 72 
extrusion, bibliography on, 192 
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surface, 194 
fabrication, use of gas plasma in, 194 
grain-boundary cavity formation under 
creep, study by electron fractographic 
technique, 179 
-boundary gas bubbles, shape studies 
by stereo electron fractography, 179 
mechanical properties of chemical-vapor 
deposited, 119 
mechanical properties, effect of grain 
structure and temperature during 
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pressure bonding to Re, 255 
pressure bonding to Re—W, 255 
pressure bonding to Ta, 255 
pressure bonding to W, 255 
purification by electron-beam zone 
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corrosion by oxygen, 33 
tensile properties, 47-48 
Tungsten alloys (Hf-Nb—W-Zr) 
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high-pressure sintering, 244—45 
transverse-rupture strength, effect of C 
on, 128 
Tungsten carbide systems (HfC—WC) 
preparation and properties, 60 
Tungsten carbide systems (NbC—WC) 
density, electrical conductivity, and 
microhardness, 129 





Tungsten carbide systems (TaC—TiC—Wwc) 
properties of Co cemented, 243 
Tungsten carbide systems (TaC—WC) 
density, electrical conductivity, and 
microhardness, 129 
preparation and properties, 60 
Tungsten carbide systems (TiC—WC) 
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Tungsten nitride 
production patent, 182 
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production patent, 182 
Tungsten powders 
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pressing and sintering, 195 
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Tungsten systems (ThO2—W) 


erosion by liquid Li, 109 


Tungsten tubes 


extrusion, 192—93 

fabrication by extrusion, 254 

H2 permeability, 127 

production by CVD techniques, 74 


Tungsten wires 


deformation textures in drawn, 179 
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cavitation damage in liquid K, 232—33 

corrosion by K vapor, 169 

creep properties, effect of vacuum and 
high temperature, 239 

fatigue strength, 49 

high-frequency fatigue tests in vacuum, 
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TZC alloys (Cr—-TZC-Y) 


bend strength, effects of vacuum anneal- 


ing, 46 
stress-rupture properties, 123 


TZM 


corrosion by boiling K, 106-7 

corrosion by K vapor, 169 4 

creep properties, effect of vacuum and 
high temperature, 239 

resistance spot welding, electrode- 
sticking studies, 76 

sound velocity and impedance in, 141 

stress-rupture properties, 118-19 
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corrosion in liquid Li, 35 


TZM alloys (Mo—TZM) 


corrosion in oxygen, 32 
fabrication into hemispherical shape by 
shear-spin process, 193 ul 
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corrosion by K vapor, 169 


Udimet 


corrosion, 227-28 
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fabrication, 254—55 
inertia welding, 197 
production of high purity, 254 


Ultrasonic testing, 77, 141, 200-1, 258-59 
Uranium 


arc melting and casting in Cu crucibles, 
68 

atom emission from fissioning surface, 14 

corrosion of Al, Ni, and Zn plated 
in condensing steam, 81 

corrosion protection by aluminum coating, 1 

creep mechanism, study by activation- 
energy measurements, 145 

crystal growth of alpha, 81 

deformation of monocrystals and poly- 
crystals from creep, activation energies, 
1 

determination of minute concentrations in 
metals, 126-27 

diffusion in alpha Al2Os, 87 

diffusion in beta Ti, 145 

diffusion in gamma Fe, 145 

diffusion in Ta, 127 

effects of irradiation at cryogenic tempera- 
tures, 11 

electroplating with Ni, 74 

embrittlement by hydrogen, 1 

fabrication into fuel elements by pre- 
cision extrusion, 69 

fission-product release into helium and 
air, 11 

grain size, effects on fracture stress, 1 

heat of vaporization, 10 

irradiation effects on linear thermal 
expansion and growth rate, 11 
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physical properties of cast highly 
enriched, 145-47 
pressure—temperature phase relations, 81 
radiation effects on swelling due to gas- 
bubble formation, 1 
solubility in liquid alkali and alkaline- 
earth metals, 171 
surface potential of Hz on, 205 
tensile properties, effects of heat treat- 
ment on, 205 
vaporization, heat of, 1 
Uranium (adjusted) 
creep-rupture mechanisms, 89, 145 
Uranium (irradiated) 
density, effect of heat treatment on, 205 
fission-gas bubbles in, 215—16 
oxidation by CO2, release of %Kr during, 
214 
Uranium (molten) 
density, 205 
viscosity, 81 
Uranium alloy wire (Ti—-U) 
fabrication by swaging, 253 
Uranium alloys (Al—Dy—U) 
phase studies, 148 
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phase studies, 148 
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tensile properties, 1-2 
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stability, 86 
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tensile properties, 1-2 
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in, 145 
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mechanical properties, 205-6 
Uranium alloys (Co-Tm—U) 
mechanical properties, 205-6 
Uranium alloys (Co—U-Y) 
mechanical properties, 205-6 
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specific heat, 209 
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phase diagram, 145, 147 
Uranium alloys (Fe—-U) 
effects of temperature and alloy level on 
tensile properties, 1-2 
Uranium alloys (Fe—U)(irradiated) 
electrical conductivity, 216 
phase compositions, 206 
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phase composition studies, 81 
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mechanical properties, 205-6 
Uranium alloys (Lu—Nb-U) 
mechanical properties, 205-6 
Uranium alloys (Lu—Rh—U) 
mechanical properties, 205-6 
Uranium alloys (Mo—Nb—U) 
studies, 81 
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casting, machinability, and thermal 
expansion, 83 
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electron-beam welding, 206 
evaluation as FFTF fuels, 205 
fission-product release in helium and 
air, 11 
gamma-ray shielding properties, 145 
tensile properties, 145, 148 
thermal conductivity, 145 
time-temperature-transformation curves, 
2,4 
transformation structures on rapid 
cooling from the gamma phase, 81 
Uranium alloys (Mo—U)(irradiated) 
properties, 215-16 
structure properties, 81 
swelling, 206—7 
Uranium alloys (Mo—U-Zr) 
studies, 81 
Uranium alloys (Ni-Tm-U) 
mechanical properties, 205-6 
Uranium alloys (Ni-U—Y) 
mechanical properties, 205-6 
Uranium alloys (Nb—U) 
tensile properties, 2, 4—5 
Uranium alloys (Nb—U-—Zr) 
delayed cracking under constant load, 
207-8 
mechanical properties, 82 
Uranium alloys (Pu—Ti-U) 
specific heat, 209 
Uranium alloys (Pu—U) 
specific heat, 209 
Uranium alloys (Pu-U—Zr) 
ductility, effect of temperature on, 149 
evaluation as fast reactor fuels, 209 
evaluation as FFTF fuels, 205 
irradiation studies, 149 
melting and casting evaluation of 
crucible materials for, 82, 134 
phase , 82 
phase studies, 209 
Uranium alloys (Rh—-U) 
phase diagram, 145, 147 
Uranium alloys (Rh—U—Y) 
mechanical properties, 205-6 
Uranium alloys (Ru—U) 
phase diagram, 145, 147 
Uranium alloys (Si-U) 
effects of temperature and alloy level on 
tensile properties, 1-2 
Uranium alloys (Th-U—Zr)(Zircaloy clad) 
(irradiated) 
behavior, 85—86 
Uranium alloys (Tm—Rh-U) 
mechanical properties, 205-6 
Uranium alloys (Tm—U) 
mechanical properties, 205-6 
Uranium alloys (U—V) 
studies, 81 
Uranium alloys (U—Zr) 
dissociation pressures of hydrided, 98 
evaluation as Fi TF fuels, 205 
melting and casting evaluation of 
crucible materials for, 82, 134 
specific heat of hydrided, 25 
Uranium arsenide systems (UAS—UC) 
phase studies, 212 
Uranium arsenide systems (UAS—UN) 
phase studies, 212 
Uranium arsenide systems (UAS—UP) 
phase studies, 212 
Uranium arsenide systems (UAS—US) 
phase studies, 212 
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Uranium boride 
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hot-pressing characteristics, 88 
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casting with improved surfaces, 134 
Uranium carbide systems (NbC—UC—ZrC) 
melting point and lattice parameters for, 
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Uranium carbide systems (PuC—UC) 
compatibility with various cladding 
materials, 83 
reaction with 310 stainless steel, 87 
reaction with Incoloy 800, 87 
Uranium carbide systems (PuC—UC) 
(irradiated) 
swelling, 83-84 
Uranium carbide systems ((Pu,U)C) 
phase studies, 152 
thermal diffusivity of, 149 
Uranium carbide systems (W—UC) 
phase diagram, 9 
Uranium carbide systems (UAS—UC) 
phase studies, 212 
Uranium carbide systems (UC—UN) 
phase studies, 212 
Uranium carbide systems (UC—UP) 
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Uranium carbides 
compatibility with W, 10 
strain produced by ball milling, 184—85 
Uranium carbides (UC) 
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compatibility with Mo, 10 
density, effect of irradiation on, 152 
diffusion coefficient of 133Xe in, 14 
ductile—brittle temperature, 60-61 
fabrication into slugs for HWOCR, 10-11 
heat of formation, 10 
iodine diffusion in, 152 
lattice parameter, 59 
melting point, 59 
preparation from UCI, 11, 213 
reaction with W, 87 
self-diffusion of U and C in, 10 
thermal conductivity, effect of O2 
addition, 152 
thermal diffusivity of, 149 
U self-diffusion in, 87 
Young’s modulus, 212—13 
Uranium carbides (UC2) 
crystal structure, 9-10 
fission-product release studies, 90 
Uranium carbides (U2C) 
crystal structure, 62 
Uranium chlorides 
conversion to UC, 11 
Uranium dispersions (Al—U Al3)(irradiated) 
stability, 86 
Uranium films 
deposition on stainless steel by the 
triode method, 196 
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solidification rates for, 134 
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melting and casting, 134 
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lattice parameters, effect of sintering 
temperature on, 88 
Uranium nitride powder (UN) 
preparation and fabrication, 87-88 
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UO2) 
fabrication by hot isostatic pressing, 73 
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fabrication by hot isostatic pressing, 255 


Uranium oxide dispersions (stainless 


steel—UO2) 
use of porous UO2 to reduce swelling, 210 


Uranium oxide systems (PuO2—UO2) 


solid—liquid phase diagram, 6 
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preparation of aquasols of, 151 
preparation of spherical particles, 9 
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phase diagram, 84—85 
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irradiated, 14 
melting, 134 
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atom emission from fissioning surface, 14 
bromine release after ion bombardment, 8 
cesium release after ion bombardment, 8 
deposition on stainless steel by flame 
spraying, 8-9 
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